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Chapter NR 449
CONTROL OF VINYL CHLORIDE EMISSIONS

NR 449.01  Applicability; purpose. NR 449.08 Equivalent equipment and procedures.
NR 449.02  Definitions. NR 449.09 Emission tests.

NR 449.03 Exemptions. NR 449.10 Emission monitoring.

NR 449.04 Emission standards for ethylene dichloride plants. NR 449.1 Initial report.

NR 449.05 Emission standard for vinyl chloride plants. NR 449.12 Semiannual report.

NR 449.06 Emission standards for polyvinyl chloride plants. NR 449.13 Recordkeeping.

NR 449.07 Emissionstandards for ethylene dichloride, vinyl chloride aoty-
vinyl chloride plants.

Note: Corrections made under s. 13.93 (2m) (b) 7., Stats., Redeterary1997, (9) “Polyvinyl chloride plant’includes any plant where vinyl
No. 493. chloride alone or in combination with other materialsdymer
ized.

NR 449.01  Applicability; purpose. (1) APPLICABILITY. (10) “Reactor"means a vat aressel, which may be jacketed
This chapter applies to plants whiptoduce ethylene dichloride 1, permit temperature control, designedttmtain chemical reac
by reaction of oxygen and hydrogen chloride with ethyleimg] o

chloride by anyprocess, one or more polymers containing any “ " . ; ; ;
. : : ; e (10m) “Run” means the net period of time during which an
fraction of polymerized vinyl chloridandany combination of emissionsample is collected.

theseproducts and to all owners and operators of these plants:
P P P (11) “Slip gauge” means gauge which has a probe that

(2)_PurposE. This chapter is adopted under ss. 2B85.13, ovesthrough the gas to liquid interface in a storage or transfer

285.17and285.27, Stats., to establish emission Iimitation_s anNflsseland indicates the level winyl chloride in the vessel by the

samplingand testing procedures for vinyl chloride eintami v sicaistate of the material the gauge disgeat
nantsourcesand to create additional monitoring, reporting anB (11m) “Standard operating procedureieansa formal writ

recordkeepingequirementdor owners or operators of a vinyl ten procedure dicially adopted bythe plant owner or operator

chlorideair contaminant source in order to protect air quality davailabl tine basis 0 th ible f
Note: This chapter is basemh the federal regulations contained in 40 CFR par"i-jm available on &outine basis 10 those persons responsible for

61, Subpart Fas last revised on October 17, 2000. carryingout the procedure.
History: Renum. from NR 154.19 (6) (a) and am. (&), RegisterSeptember (12) “stripper” includes anyessel in which residual viny!
1986,No. 369, et 10-1-86; am. (1), Registevlay, 1992, No. 437, €16-1-92.  cpy5ride is removed frompolyvinyl chloride resin, except bulk
L . . . resin,in the slurry form by the use of heat or vacuum, or both. In
NR 449.02 Definitions. The definitionscontained in ch. ne case of bulk resin, stripper includes any vessel which is used
NR 400 apply to the terms used in this chapteaddition, the fol o remove residual vinyl chloride from polyvinyl chloridesin

lowing definitions apply to the terms used in this chapter:  jmmediatelyfollowing the polymerization step ithe plant pre
(1) “Bulk resin” means a resin which is produced by a-polyessflow.
merizationprocess in which no water is used. (13) “Type of resin” means the broad classificationresin

(2) “Dispersionresin” means a resin manufactuiadsuch a referringto the basic manufacturing process for producing that
way as to form fluid dispersions when dispersed in a plasticizerresin, including, but not limited to, the suspension, dispersion,
aplasticizer and diluent mixture. latex, bulk and solution processes.

(3) “Ethylenedichloride plant” includes any plant which pro ~ (14) “Vinyl chloride plant” includes any plant which pro
ducesethylene dichloride by reaction of oxygen and hydrogefiicesvinyl chloride by any process.
chloridewith ethylene. (15) “Vinyl chloride purification” includes any part of the

(4) “Ethylenedichloride purification’includes any part of the Processf vinyl chloride production which follows vinyhloride
process of ethylene dichloride production which follows ethyledg@mationand in which finished vinyl chloride is produced.
dichlorideformationand in which finished ethylene dichloride is  (16) “Vinyl chloride reactor” includes any vessel in which
produced. vinyl chloride is partially or totally polymerized into polyvinyl

(5) “Gradeof resin” meanshe subdivision of resin classifica chloride.
tion which describes it aa unique resin, i.e., the most exact (17) “Vinyl chloride reactor opening loss” means the emis
descriptionof a resin with no further subdivision. sion of \r/]iny; chloride occurringr/]vhhen a reactor is ventlec; (tjq the

(6) “Inprocesswastewatermeans any water which, during@tmospheréor any purpose othehan an emeency relief dis
manufacturingr processing, comes into direct contact with vinyfhargeas defined in ss. NR 449.06 (1) (c) and 449.07 (1).
chloride or polyvinyl chloride or results from the production or (18) “Wastewatertreatment process” includes any process
useof any raw material, intermediate product, finished produdthich modifies characteristics such as biological or chemical
by—productor waste product containing vinyl chloride or polyvi ©Xygendemand, total suspended solids, or pH, usually for the pur
nyl chloride but whicthas not been dischyed to a wastewater Poseof meeting fuent guidelines and standards, but does not
treatmentprocess or dischged untreated as wastewater includeany process the purpose of which is¢move vinyl chle

(7) “In vinyl chloride service” means a piece efuipment rldefror_n water to meet requirements of this cha'pter
. . L X History: Renum. from NR 154.01, .cfintro.) and (10), RegisteSeptember
that contains or contacts either a liquid that is at least 10% bygs Nc. 369, e 10-1-86;(10m), (ILm), and (18), renum. from NR 400.02 (82),

weightvinyl chlorideor a gas that is at least 10% by volume vinyP2) and (101), RegisteMay, 1992, No. 437, €f6-1-92; am. (intro.), Register
: December1995, No. 480, &f1-1-96;CR 02-097: am. (into.), Register June
chloride. 2004No. 582, eff. 7-1-04.

(8) “Latex resin” means a resin which is produced tpoby-
merizationprocess which initiates from free radical catalyst sites NR 449.03 Exemptions. (1) ExempTioN. This chapter
andis sold undried. doesnotapply to equipment used in research and development if
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thereactor used to polymerize the vinyl chloride processétkin that was takero abate the dischge, and measures adopted to
equipmenthas a capacity afo more than 0.19 cubic meters (5Qreventfuture dischages.

gallons). (2) REQUIREMENT FOR STRIPPERS. The concentration of vinyl

(2) ParTIAL EXEMPTION. Sections ofhis chapter other than ss.chloridein all exhaust gases dischad tothe atmosphere from
NR 449.06 (1) (a), (2), (3), (4), 449.09 to 449.13 do not apply &achstripper may not exceed 10 pgpes million, except as pro
equipmentused in research and development if the reactor usdded in s. NR 449.07 (1). This requirement does not apply to
to polymerize the vinyl chloride processed in the equipment heguipmenthat has been opened, is out of operationl met the
a capacity of greater than 0.19 cubic meters (50 gallons) andrequiremenin s. NR 449.07 (2) (f) 1. before being opened.
morethan 4.07 cubic meters1(@0 gallons). _ (3) REQUIREMENT FOR MIXING, WEIGHING, AND HOLDING CON-
1gggsﬁgy13§e'§qbffggm 154.19 (6) (b) and (c) and am. RegiSptember  tayERs. The concentration of vinyl chloride in all exhaust gases

R : dischargedto the atmosphere from each mixing, weighing, or
L . holding containerin vinyl chloride service which precedes the

_ NR449.04 Emission standards for ethylene dichlo - inner or the reactor if the plant has no stripiethe plant pre
ride plants. (1) ETHYLENE DICHLORIDE PURIFICATION. The COR  casgfiow may not exceed 10 parts per million, except as provided
centrationof vinyl chloride in all exhaust gases disdet to the i, s "NR 449.07 (1). This requirement does not apply to equipment
atmospherérom any equipment used in ethylene dichlopdeé- 1 4ihas been opened, is out of operation, and met the requirement
fication maynot exceed 10 parts per million, except as provide B NR 449.07 (2) (f) 1. before being opened.

in s. NR 449.07 (1). This requirement does not apply to equipmen ) REQUIREMENT FOR MONOMER RECOVERY SYSTEMS. The

thathas been opened, is out of operation, and met the requireme . - Mgk :
in 5. NR 449.07 (2) (f) 1. before being opened. concentratiorof vinyl chloride in any exhaust gases disgleaito

. . the atmosphere from each monomer reco em may not
(2) OxYCHLORINATION REACTOR. Exceptas provided in s. NR b VEYSL y

b ; ’ exceedl0 parts per million, except as provided in s. NR 449.07
449.07(1), emissions of vinyl chloride to the atmosphere fro ). This repquireﬁ]em does not aSpIy t(?equipment that has been
eachoxychlorination reactor may not exceed 0.20 gram/kilografhened.is out of operation, and met the requirement iNR
(0.00020pound/pound) of the 100% ethylene dichlonmteduct 449_07('2) (f) 1. before bein'g opened. ’

from the oxychlorination process. 5) R Th
History: Renum. from NR 154.19 (6) (d) and am. RegiSeptemberl986, No. (5) REQUIREMENTS FOR SOURCESFOLLOWING STRIPPERS. e

369, eff. 10-1-86; am. (2), Registeviay, 1992, No. 437, &6-1-92. following requirements apply to emissions of vinyl chloridén®
atmospherdrom the combination of all sources following strip
NR 449.05 Emission standard for vinyl chloride pers,or vinyl chloride reactors if the plant has no strippers, in the
plants. An owner or operator of a vinyl chloride plant shall eomPlantprocess flow including butot limited to, centrifuges, cen
ply with the requirements of this section and s. NR 449.07.  centratorsblend tanks, filters, dryers, conveyor air disgeat
(1) VINYL CHLORIDE FORMATION AND PURIFICATION. The COR baggersstorage containers, and inprocess wastewater:

centrationof vinyl chloride in all exhaust gases disgjet to the (&) In polyvinyl chloride plants using stripping technology to
atmospherdrom any equipment used in vinyl chloride formatiorfontrol vinyl chloride emissions, the weighted average residual
or purification, or bothmay not exceed 10 parts per million,vinyl chloride concentration in all grades of polyvinyl chloride
exceptas provided in S\NR 449.07 (1). This requirement does notesinprocessed through tiséripping operation on each calendar
applyto equipment that has been opergaut of operation, and day, measured immediately after the stripping operation is-com
metthe requirement in s. NR 449.07 (2) (f) 1. before bejpened. Pleted,may not exceed:

History: Renum. from NR 154.19 (6) (e) and am. RegiSeptember1986, No. 1. 2000 parts per million for polyvinyl chloride dispersion
369, efl. 10-1-86. resins,excluding latex resins.

o . 2. 400 ppnTor all other polyvinyl chloride resins, including
NR 449.06 Emission standards for polyvinyl chlo latex resins, averaged separately for each type of resin.

ride plants. An owner or operator of a polyvinyl chloride plant (b) In polyvinyl chioride plants controlling vinyl chioride

ZZSIIO%ompIy with the requirements dhis section and s. NR emissionswith technologyother than stripping or in addition to

stripping,emissions of vinyl chloride to the atmosphere may not
(1) REQUIREMENTSFOR VINYL CHLORIDE REACTORS. (a) The exc%%d? Y P y

concentratiorof vinyl chloride in all exhaust gases disgietdto
the atmosphere from each vinyl chloride reactor may not exce;
10 parts per million, except as provided in.pdr) and s. NR
449.07(1).

(b) The vinyl chloride reactor opening loss from each vin

chloridereactormay not exceed 0.020 gram vinyl chloride/kilo . - ; ; ;
gram (0.000020 pound vinyl chloride/pound) of polyvinyl chlo thf:}lr 'ggleerrs‘ g'{ Vlﬂ]yll(:chrlloonr? deerfgﬁhosrsigéﬂj%ﬂa?gtgg rsetgﬁv%%rs’
ride product, with the product determined on a dry solids bas[g.e product getg\r/m%led on a dry solids basisg

This requirement applies to any vessel whiglused as a vinyl L :
chloridereactor or as both a vinyl chloride reactor and a str.ippgggfi}?r{biﬂ%ﬁmw (T,)%?éjl(%)(? 2,?“3”2“_ ‘agégg%%gg bﬁ& gf\%’,\‘z'f
In the bulk process, the product me#iresgross product of prepo 6-1-92.

lymerizationand postpolymerization.

(C) Except for an emgency manualent valve dischm’ ) NR 44907 Emission Stan(_jards for _ethylene dichlo -
theremay be no dischge tothe atmosphere from any manuafide, vinyl chloride and polyvinyl chloride plants. An
ventvalve on a polyvinyl chloride reactor in vinyl chloride-serowner or operator of an ethylene dichloride, vinyl chloride, or
vice. An emegency manual vent valve discharmeans a dis Polyvinyl chloride plant shall comply with the requirements of
chargeto the atmosphere which could not have been avoided s section.
taking measures to prevent the disgeaithin 10 days of any (1) ReLEF VALVE DISCHARGE. Except for an emgencyrelief
dischargeto the atmosphere from any manual vent vathie, dischargethere may be no disclyg to theatmosphere from any
owneror operator of the sourdeom which the dischge occurs relief valve on anyequipment in vinyl chloride service. An emer
shall submit to the department a report in writing containing infogencyrelief dischage means a disctge which could nohave
mation on the source, nature and cause of the digehathe beenavoided by taking measures to prevent the digehdithin
methodused for determining the vinyl chloride loss, #iion 10 days of any relief valve disclug, the owner or operator of the

d 1. 2.0 grams/kilogram (0.0020 pound/pound) product from
e strippers (or vinyl chlorideeactors if the plant has no strip
pers)for dispersion polyvinyl chloride resins, excluding latex res

)i/rs, with the product determined on a dry solids basis.

2. 0.40 gram/kilogram (0.00040 pound/pound) product from
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sourcefrom which the relief valve dischge occurs shall submit concentrationof vinyl chloride in the exhaust gases may not
to the department a report in writing containing information on threxceedl10 parts per million, or equivalent as provided in s. NR
source hature and cause of the disd®rthe date and time of the449.08.

dischargethe approximate total vinghloride loss during the dis 5. Agitators. \hyl chloride emissionfrom seals on all agita
charge the method used for determining tiayl chloride loss, torsin vinyl chlorideservice shall be minimized by installing -agi
the action that was taken poevent the dischge, and measures tatorswith double mechanical seals, or equivalent as provided in
adopted to prevent future discbes. s.NR 449.08. If double mechanicsgals are used, vinyl chloride

(2) FucITIVE EMISSIONSOURCES. (@) Mnyl chloride emissions emissionsrom the seals shalle minimized by maintaining the
from loading andunloading lines in vinyl chloride service whichpressuréetween the 2 seals so that any leak that occurs is into the
are opened to the atmosphere after each loading and unloadgitatedvessels, by ducting any vinyl chloride between the 2 seals
operationshall be minimized as follows: througha control system from which the concentration of vinyl

1. After each loading and unloading operation &efore chlorid_ein the exhaus_t gases may not exceed 10 parts per million,
openinga loading or unloading lin® the atmosphere, the quan OF €quivalent as provided in s. NR 449.08.
tity of vinyl chloride in allparts of each loading or unloading line (d) Vinyl chloride emissions due to leakage from each relief
thatare to be opened to the atmosphere shall be reduced $@thatalve on equipmenin vinyl chloride service shall be minimized
partscombined contain no greater than 0.0038 cubic meter (0lBinstalling a rupture disk between the equipment and the relief
cubicfeet) of vinyl chloride, at standatémperature and pressurevalve, by connecting the relief valve discgerto a process lirg

2. Any vinyl chloride removed from a loading or unloading©coverysystem, or equivalent as provided in s. NR 449.08.
line in accordance with subd. 1. shall be dudtedugh a control ~ (€) Except as provided in s. NR 44919 (c), all gases which
systemfrom which the concentration of vinyl chloride in theare manually vented from equipment in vinyl chloridervice
exhausigases may not exceed 10 partsmiion, or equivalent shall be ducted through a contiystem from which the cen
asprovided in s. NR 449.08. centrationof vinyl chloride in the exhaust gases may exteed

(b) Duringloading or unloading operations, the vinyl chloridetO Parts per million, or equivalent as provided in s. NR 449.08.
emissiondrom each slip gauge in vinyl chloride service shall be (f) Vinyl chloride emissions from opening of equipment
minimizedby ducting any vinyl chloride disctged from the slip (including loading or unloading lines that are not opened to the
gaugethrough a control system from which the concentration @mosphereafter each loading or unloading operation) shall be
vinyl chloride in the exhaust gases may not exceed 10 parts fétimizedas follows:
million, or equivalent as provided in s. NR 449.08. 1. Before opening any equipment any reason, the quantity

(c) 1. Rotating pumps.iWyl chloride emissions from seals onof vinyl chloride shall be reduced so that the equipment contains
all rotatingpumps in viny! chloride service shall be minimized by?© more than 2.0% by volume vinyl chloride or 0.0950 cubic
installing sealless pumps, pumpéth double mechanical seals, ormeter(25 gallons) of vinyl chloride, whichever is g, at stan
equivalentas providedn s. NR 449.08. If double mechanicaldardtemperature and pressure.
sealsare used, vinyl chloride emissions from the seals shall be 2. Any vinyl chloride removed from the equipment in aceord
minimizedby maintaining the pressure between tiseds so that ancewith subd. 1. shall be ducted through a control system from
anyleak that occurs is into the punipy; ducting any vinyl chle  which the concentration of vinyl chloride in the exhaust gases may
ride between the 2 seals through a control system from which thet exceed 10 parts per million, or equivalent as provided in s. NR
concentrationof vinyl chloride in the exhaust gases may not49.08.
exceedl0 parts per million, or equivalent as provided in s. NR (g) Unused portions of samples containing at least b§%
449.08. weight vinyl chloride shall be returned to the process, sant

2. Reciprocating pumps. iyl chloride emissions from seals pling techniques shall be such that sample containers in vinyl
on all reciprocating pumpis vinyl chloride service shall be mini chlorideservice are pged into a closed process system.
mized by installing double outboard seals, or equivalentras (h) Vinyl chloride emissions due to leaks from equipment in
videdin s. NR 449.08. If double outboard seals are used, vinghyl chloride service shall be minimized by instituting and imple
chlorideemissions from the seals shall be minimized by maintaimentinga formal leak detection and elimination program. The
ing the pressure between the 2 seals so that any leaicthias  owneror operator of a source on which construction or modifica
is into the pump, by ducting any vinyl chloride between the 2 sealsn commenced after February 1, 1984 shall submit a description
througha control system from which the concentration of vinybf the program tehe department for approval. The program shall
chloridein the exhaust gases may not exceed 10 parts per millipe, submitted within 45 days after startup unless a waiver is
or equivalent as provided in s. NR 449.08. grantedby the department. If a waiver of compliance is granted,

3. Rotating compressors.inyl chloride emissions from sealsthe program is to be submitted on a date scheduled by the depart
onall rotating compressors in vinyl chloride service shall be-mirinent.Approval of aprogram shall be granted by the department
mizedby installing compressors with double mechanical seals, pfovidedit finds:
equivalentas providedn s. NR 449.08. If double mechanical 1. Itincludes a reliable and accurate vinyl chloride monitor
sealsare used, vinyl chloride emissions from the seals shall Imgy system for detection of majteaks and identification of the
minimizedby maintaining the pressure between tiseds so that generalareaof the plant where a leak is located. A vinyl chloride
anyleak that occurs is into the compresdyrducting any vinyl monitoringsystem means a device which obtains air sanfiales
chloridebetween the 2 seals through a control system from whiohe or more point®n a continuous sequential basis and analyzes
the concentration of vinyl chloride ithe exhaust gases may nothe samples with gas chromatographyibthe owner or operator
exceedl0 parts per million, or equivalent as provided in s. NRssumeshatall hydrocarbons measured are vinyl chloride, with

449.08. infraredspectrophotometry flame ion detection, or an equivalent
4. Reciprocating compressors. inyl chloride emissions Or alternative method.
from seals on all reciprocating compressorsiiyl chloride ser 2. It includes a reliable and accurate portable hydrocarbon

vice shall be minimized by installing double outboard seals, detectorto be used routinely to find small leaks and to pinpoint the
equivalentasprovided in s. NR 449.08. If double outboard seal®ajorleaks indicated by the vinyl chloride monitoring system. A
areused, vinyl chloride emissions frothe seals shall be mini portablehydrocarbon detector means a device which measures
mizedby maintaining the pressure between the 2 seals sarthat hydrocarbonwith a sensitivity of at least 10 parts per million and
leak that occurs is into the compressyrducting any vinyl chlo is of such design and size that it can be used to measure emissions
ride between the 2 seals through a control system from which fhem localized points.
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3. It provides for an acceptable calibration and maintenance(3) STANDARD OPERATING PROCEDURE. The requirements in
schedulefor the vinyl chloride monitoring system and portableub.(2) (a), (b) and (e) to (h) shall be incorporated into a standard
hydrocarbordetector For the vinylchloride monitoring system, operatingprocedure and made available upon request for inspec
a daily span checlshall be conducted with a concentration ofion by a department representative. The standard operating pro
vinyl chloride equal to the concentration defined as a leak accocddureshall include provisions for measuring the vinyl chloride
ing to subd. 6. The calibration shall be done with either one of tireequipment 4.75 cubic meters (1,250 gallons) in volume for
following: which an emission limit is prescribed in su®) (f) 1. prior to

a. A calibration gas mixture prepared from the gases specifiggeningthe equipment and usimdethod 106 of 40 CFR part 61,
in section 5.2.1 and 5.2.2 and in accordance with section 7.1AgPendix B, incorporated byeference in s. NR 484.04 (23), a

Method 106 of40 CFR part 61, Appendix B, incorporated by refPortable hydrocarbon detectoor an equivalent or alternative
erencein s. NR 484.04 (23). method.Themethod of measurement shall meet the requirements

— . - .NR 449.09 (6) (e) 1. a. or b.
b. A calibration gas Cy“nder standard containing the appr% History: Renum. from NR 154.19 (6) (g) and am. RegiSeptemberl986, No.

priateconcentration of vinyl chloride. The gas composition of thgsg ef. 10-1-86; am. (2) (f) L., Registday, 1992, No. 437, &f6-1-92; am. (2)
calibrationgas cylindestandard shall have been certified by thé) 3. and (3), Registebecember1995, No. 480, &1-1-96; am. (2) (h) 3. (intro.)

manufacturerThe manufacturemust have recommended a maxa1da.. RegisteNovember1999, No. 527, éf12-1-99.

imum shelf lifefor each cylinder so that the concentration does not . .

change greater than plus or minus 5% from the certified value. ThdVR 449.08 Equivalent equipment and  procedures.

date of gas cylinder preparation, certified vinyl chloride conYPonwritten application from an owner operatoythe depart
centrationand recommended maximum shelf life must have beG}Ntmay approve use of equipment or procedures which have
affixed to the cylinder before shipment from the manufacturer fi€ndemonstrated to the departmergatisfaction to be equiva
the buyer If a gas chromatograph is used as the vinyl chloridgnt in terms of reducing vinythloride emissions to the atmo
monitoring system, these gas mixtures may be directly used>Rj1erete those prescribed feompliance with a specific section
preparea chromatograph calibration curvedescribed in section Of thiS chapterAny request for using an equivalent method shall
7.30f Method 106 of 40 CFRart 61, Appendix B, incorporated be submitted to the department with the application for a permit
by reference in s. NR 484.04 (23). The requirements in secti&ﬁa‘?otnsméd or TOd:\% ?Srldl;)%erﬁte (tjhe v;{ny]éhiorlgeﬂggeu:\ﬁ:e.
5.2.3.1and 5.2.3.2 of Method 106 for certification of cylindengg'of 10-1-86. 19(6) (h) and am. RegiseptemberL 986, No.
standardsand for establishment and verification alibration

standardshall be followed. NR 449.09 Emission tests. (1) Unless a waiver of emis

4. The location and number of points to be monitored and thimntesting is obtained from the department, each owner or-opera
frequency of monitoring provided for in the program are aceept@r of a source to which this section applies on which construction
ble when they are compared with the number of piecegjoip  or modification commenced after February 1, 1984 shall test
mentin vinyl chloride service and tteze and physical layout of emissiongrom the source within 90 days of startup.

the plant. (2) Thedepartment shall be notified at least 30 days prior to
5. It contains an acceptable plan of action to be taken whestack or performance test tdafl thedepartment the opportu
aleak is detected. nity to have a representative present to witness the testing proce

6. It contains a definition of leak which is acceptable whefures.
comparedwith the background concentrations of vinyl chloride (3) Any emission test shatie conducted while the equipment
in the areas of the plant to be monitored by the vinyl chlorideeingtested is operating at the maximum productaia at which
monitoring system. Measuremenf background concentrationsthe equipment will be operated and under other relevant €ondi
of vinyl chloride in the areas of the plant to be monitored by thi@nsas may be specified by the department based on the represen
vinyl chloride monitoring system shall biacluded with the tative performance of the source.
descriptionof theprogram. The definition of leak for a given plant  (4) Whenat all possible, each sample shall be analyvitidn
may vary among the diérent areas within the plant and is @iso 24 hours, but in no case in excess of 72 hotissmple collection.
changeover time as background concentrations in the plant aginyl chloride emissions shall be determined within 30 days after
reduced. the emission test. The owner or operator shall report the-deter
(i) Vinyl chloride emissions to the atmosphere from inprocesanationsto the department by registered letter dispatched before
wastewateshall be reduced as specified in this paragraph. theclose of the next business day following the determination.

1. The concentration of vinyl chloride in eadtprocess  (5) Theowner or operator shall retain at the plant and make
wastewaterstream containing greatéitan 10 parts per million available,upon request, for inspection by a department represen
vinyl chloride measured immediately as it leaveteae of equip tative,for a minimum of 2 years, records of emission test results
mentand before being mixed with aoyher inprocess wastewaterand other data needed to determine emissions.
streamshall be reduced to no more than 10 parts per million by (6) Unlessotherwise specified, th@vner or operator shall use
weightbefore being mixed with any other inprocess wastewat®tethodsof 40 CFR part 61, Appendix B, incorporated by refer
streamwhich contains lesthan 10 parts per million vinyl chlo encein s. NR 484.04 (23), for each test as required by pars. (a) to
ride, before being exposed to the atmosphere, before being ¢ unlessan equivalent method or an alternative method has been
chaged to a wastewater treatment process, or before being digprovedby the department. If the department finds reasonable
chargeduntreated as a wastewat€his paragraph does apply togroundsto dispute the results obtained by an equivalent or alterna
waterwhich is used to displace vinyl chloride from equipmertive method, the department may require the use of a reference
beforeit is opened to the atmosphere in accordance with s. Miethod.If the results of theeference and equivalent or alternative
449.06(1) (b) or par(f), but does not apply to water which is usedhethodsdo not agree, the results obtained by the reference
to wash out equipment after the equipment has already beeethodprevail, and the department may notify the owner or-oper
openedo the atmosphere in accordance with s. NR 449.06 (1) éipr that approval of the method previously considered to be
or par (f). equivalentor alternative is withdrawn.

2. Any vinyl chlorideremoved from the inprocess wastewater (a) Method106 of 40 CFR part 61, Appendix B, incorporated
in accordance with subd. 1. shall be ducted through a control dyg reference in s. NR 484.04, shall be used to determine the vinyl
temfrom which the concentration of vinyl chloride in the exhausthloride emissions from any sourder which an emission limit
gasesnay notexceed 10 parts per million, or equivalent as pras prescribed in ss. NR 449.04 (1) or (2), 449.0544%.06 (1) (a),
videdin s. NR 449.08 (2), (3) or (4), or from any control system to which reactor emis
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sions are required to be ducted in s. NR 449.06 (1) (b) or to which 1. The number of strippers and samples and the types and
fugitive emissions are required to be ducted iNR.449.07 (2) gradesof resin to be sampled shall be determined by the depart
(@) 2., (b), (&), (f) 2. or (i) 2. mentfor each individual plant at the time of the test based on the
1. For each run, one sample shalidolected. The sampling plant’s operation.
site shall be at least 2 stack or datiameters downstream and 5 Eggcn sample shall be taken immediately following the
one—halfdiameter upstreaiinrom any flow disturbance such as &trinpi -
. ) Y ppingoperation.
bend,expansion, contraction or visible flame. For a rectangular . . )
crosssection an equivalent diameter shalde¢ermined fromthe 3. The corresponding quantity of material processed by each
following equation: strippershall be determined on a dry solids basis and by a method
equivalent diametee= 2 (length)(widthYlength + width submittedto and approved by the department.
The sampling point in the duct shall be at the centroid of the 4. Atthe prior request of the department, thg OWNET or epera
cross section. The sample shall be extracted at a rate proportor shall provide duplicates of the samples required in subd. 1.
tional to the gas velocity at the sampling point. The sample (d) Where control technology other than or in addition to a
shall be taken over a minimum of one haud shall contain a stripping operation is used to attain the emission limit in s. NR
minimum volume of 50 liters corrected to standard conditions449-06(5), emissions shall be determined as follows:

2. Each emission test shall consist of 3 runs. For the purpose 1. Method 106 of 40 CFR part 61, Appendix B, incorporated
of determiningemissions, the average of results of all runs shdly reference in s. NR 484.04 (23), shall be used to determine
apply. The average shall be computed on a time weighted basw.nosphen(emlss_lons from all of the process equipment simulta

3. For gas streams containing méran 10% oxygen the con Nneously.The requirements of p&ia) shall be met.
centrationof vinyl chlorideas determined by Method 106 shallbe 2. Method 107 of 40 CFR part 61, Appendix B, incorporated
correctedto 10%oxygen (dry basis) for determination of emispy reference in s. NR 484.04 (23), shall be used to determine the

sionsby using the following equation: concentrationof vinyl chloride in each inprocess wastewater
10.9 streamsubject to the emission limit prescribed in s. NR 449.06 (5).
Chcorrected) = Cbm Themass of vinykhloride in kilograms per 100 kilograms prod
uctin eachinprocess wastewater stream shall be determined by
the:re: - ation of vin chioride in th usingthe following equation:
is the concentration of vinyl chloride in the
exhakl)lges%rrgggg)s, corrected to 10% oxyger¥ Cex = [CdR(l(TG)} [100]/Z
Cyp is the concentration of vinyl chloride as measured by here:
Method 106 where. ) ) )
20.9 is the percent oxygen in the ambient air at standard Cex is the kg vinyl chloride/100 kg product
conditions Cq is the concentration of vinyl chloride as measured by

10.9 is the percent oxygen in the ambient air at standard Method 107
conditions minus the 10% oxygen to which the correction is R is the water flow rate in I/hr determined in accordance

being made with a method which has been submitted to and approved by
percent @ is the percent oxygen in the exhaust gas as ~ the department
measured by Method 3 of 40 CFR part 60, Appendix A, 1078 is the conversion factor for parts per million

incorporated by reference in s. NR 484.04 (13) Z is the production rate (kg/hr), determined in accordance
4. For those emissiosources where the emission limit isfore with a method which has been submitted and approved by
scribedin terms of mass rather than concentration, mass- emithe department
sionsin kilograms per 10@ilograms product shall be determined

by using the following equation: (e) The vinyl chloride reactor opening loss for which an emis

sionlimit is prescribed in s. NR 449.06 (1) (b) shall be determined.
Cex = [C(2.60) Q(10°9)][100]/Z The number of reactors for which the determinatball be made
where: shall be specified byhe department for each individual plant at
Cay is the kg vinyl chloride/100 kg product thetime of the determination based the plans operation. For

A ] - . avinyl chloride reactor that is also used as a stripperdeter
Me?f?c;z tlhoe6concentrat|on of vinyl chloride as measured by mination may be made immediatelfollowing the stripping

2.60 equals the density of vinyl chloride at one atmo operation. . . . .
sphere and 2C in kg/m? 1. Except as provided in subd. 2., the vinyl chloride reactor

Q is the volumetric flow rate in #hr as determined by openingloss shall be determined using the following equation:

Method 2 of 40 CFR part 60, Appendix A, incorporated by C = W(2.60)(10°(C,)/YZ
reference in s. NR 484.04 (13) where:

6 . .
107%is the conversion factor for parts per million Cis the kg vinyl chloride emissions/kg product

Zisth ducti te (kil /h
(b)ISI\/Ietehstgol(;J;c;?r;(;acil(a;r(:%rfrfppxgix B, incorporated W is the capacity of the vinyl chloride reactor i m
by reference in s. NR 484.04 (23), shall be used to determine t58°2(36|(r)1 ilfgt/tr]T% density of vinyl chloride at one atmosphere and

concentrationof vinyl chloride in each inprocess wastewater _ )
streamfor which an emission limit is prescribed in s. NR 449.07 1078 is the conversion factor for ppm

(2@ 1. Cp is ppm by volume vinyl chloride as determined by

(c) Wherea stripping operation is used to attain the emissiotethod 106 of 40 CFR part 61, Appendix B, incorporated by
limit in s. NR 449.06 (5), emissions shall be determingidg  reference in s. NR 484.04 (23), or by a portable hydrocarbon
Method107 of40 CFR part 61, Appendix B, incorporated by ref detector which measures hydrocarbons with a sensitivity of at
erencein s. NR 484.04 (3), as follows: least 10 ppm
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Y is the number of batches since the vinyl chloride reactoeentrationand recommended maximum shelf life must have been
was last opened to the atmosphere affixed to the cylinder before shipment from the manufacturer to
Z is the average kg of polyvinyl chloride produced per ~ thebuyer If a gas chromatograph is used as the vinyl chloride

batch in the batches since the vinyl chloride reactor was lastmonitoring system, these gas mixtures may be directly used to
opened to the atmosphere preparea chromatograph calibration curvedescribed in section

7.3 of Method 106 of 40 CFRart 61, Appendix B, incorporated

_a. If Method 106 is used to determine the concentration g oterance in s. NR 484.04 (23). The requirements in sections
vinyl chloride (), the sample shall be withdrawn at a constai 3 1 5n4'5 2 3.2 of Method 106 for certification of cylinder

ratewith a probe ofuficient length to reach the vessel bottont, 4, r4eand for establishment and verification @flibration
from the manhole. Samples shall be taken for 5 minutes V‘mh'%tandardshall be followed

inchesof the vessel bottom, 5 minutes near the vessel canigdr History: Renum. from NR 154.19 (6) (j) and am. RegjsE@ptemberl 986, No.

5 minutes near the vessel top. 369, eft. 10-1-86; am. (3) (a) and (b), RegistBrecember1995, No. 480, &f
b. If a portable hydrocarbon detector is used to determine thd 9.
concentratiorof vinyl chloride (G), a probe of stitcient length NR 449.11 Initial report. (1) The owner or operator of

to reach the vessel bottom from the service access hole shalgh source to which this chapter applies amdwhich construc
usedto make the measurements. One measurement shall be or modification is commenced after February 1, 1984 shalll
within 6 inches of the vessel bottom, one near the vessel center@my the department in writing that the equipment and proce
onenear the vessel top. Measurements shall be made dbeach 5| specificationsn s. NR 449.07 (2) (a) to (h) are being imple
tion until the reading is stabilized. All hydrocarbons measurefanted.

shallbe assumed FO be vinyl chlor_|de. . (2) The statement shall be submitted to the department within
_¢. The production rate of polyvinyl chloride (Z) shall be deteiyg yays ofthe initial startup date. The statement shall contain the
minedby a methodubmitted to and approved by the departme’]hformationspecified in this subsection.

2. A calculation basedn the number of evacuations, the-vac (5 A list of the equipment installed for compliance,

uum involved, and the volume of gas in the reactor is hereby - : . -
approvedby the department as an alternative method fordet%rf ét;)d'? ggigrfftlgguci);mgnp:hyQcaI and functional characteristics

mining reactor opening loss for past polymerization reactdisein e . .
manu?acturenf bﬁlk re%ins. past poly ~(c) A description of the methods which have been incorporated
History: Renum. from NR 154.19 (6) (i) and am. RegisBaptemberl986, No. !nto theSta.nd.ard operatl_ng pro_cegjure_s Tor measuring or (.:aJCUIat
369, eff. 10-1-86; correction in (6) (e) 1. b., made under s. 13.93 (2m) (b) 5., StatBlg the emissions for which emission limits are prescribed in s. NR
Register May, 1992, No. 437; am. (6) (intro.) (a) (intro.) 3., 4., (b), (c) (intro.) (d) 1,
angz., (e) l.)/(intro.), RegisteDece&n%)érlQQ')S,(l\}cg. 480? éfl—l—(9)6.( ) )@ 449.07(2) (2) 1. and (f) 1., and. . .
(d) A statement that each piece of equipment is installed and

NR 449.10 Emission monitoring. (1) A vinyl chloride that each piece of equipment and each procedure is being used.
monitoringsystem shall be used to monitor on a continuous bagi§isiery: Renum. from NR 154.19 (6) (k) and am. Regisieptemberl 986, No.
the emissions from the sources for whichissionlimits are pre o '
scribedin ss. NR 449.04 (1) and (2), 449.05 (1) and 449.06 (1) (a), NR 449.12 Semiannual report. (1) The owner oopera
(2) to (4), and for any control system to whighyl chloride rea€  tor of any source subject to this chagtkall submit to the depart
tor emissions are required to be ducted in s. NR 449.06 (1) (b)ant on September 15 and March 15 of each year a report-n writ
to which fugitive emissions are required to be ducted in s. NRg containing the information required by this section.
449.07(2) (a) 2., (b), (e), () 2. and (i) 2. (2) Thefirst semiannual report shall be submitted within 180
(2) The vinyl chloride monitoring system used to meet thelaysof the initial startup date of a source on which construction
requirementn sub.(1) shall be a device which obtains air samplesr modification commenced after February 1, 1984.
from one or more points on a continuous sequential basis and ang3) Unlessotherwise specified, th@vner or operator shall use
lyzesthe samples witlyas chromatography ,af the owner or - the Methods of 40 CFR part 61, Appendix B, incorporated by ref
operatorassumes that all hydrocarbons measaredinyl chle  erence in s. NR 484.04 (23), to conduct emission &ssesjuired
ride, with infrared spectrophotomefrifame iondetection, or an py pars. (b) and (c), unless an equivalent or an alternative method
equivalentor alternative method. Thenyl chloride monitoring haspeen approved by the department. Ifdepartment finds rea
system used to meet thequirementsn s. NR 449.07 (2) (h) 2. sonablegrounds to dispute the results obtained by an equivalent
may be used to meet the requirements of this section. or alternative method, the department may require the use of a ref
(3) A daily span check shall be conducteddach vinyl chle  erencemethod. If the results of the reference and equivalent or
ride monitoringsystem used. For all of the emission sources listedternativemethods do not agree, the results obtained by the refer
in sub. (1), except the one for which an emission limit is prescribedcemethodprevail, and the department may notify the owner or
in s. NR 449.04 (2), the daily span check shall be conducted witheratorthat approval of the method previously considered to be
aconcentration of vinyl chloride equal to 10 parts per million. Fequivalentor alternative is withdrawn.
the emissions source for which amission limit is prescribed in (a) The owner or operator shall include in the repagcard
s.NR 449.04 (2), the daily span chesfall be conducted with a of any emissions which averaged over any hour period-(com
concentratiorof vinyl chloride whichis determined to be equiva mencingon the hour) are in excess of the emission limits pre
lentto the emission limit for that source based on the emigs#tn scribedin s. NR 449.04 (1) or (2), 449.05 (1) or 44%0p(a), (2),
requiredby s. NR 449.09. The calibration shall be done with: (3) or (4), or for any control systemhich reactor emissions are
(a) A calibration gas mixturprepared from the gases specifiedequiredto beducted in s. NR 449.06 (1) (b) or to which fugitive
in sections 5.2.And 5.2.2 and in accordance with section 7.1 @imissionsare required to be ducted in s. NR 449.07 (2) (a) 2., (b),
Method106 0f40 CFR part 61, Appendix B, incorporated by ref(e), (f) 2. or (i) 2. The emissions shall be measured in accordance
erencein s. NR 484.04 (23), or with s. NR 449.10.

(b) A calibration gas cylinder standard containing the appro (b) In polyvinyl chloride plants for which a stripping operation
priateconcentration of vinyl chloride. The gas composition of this used to attain the emission level prescribed MRs449.06 (5),
calibrationgas cylindeistandard shall have been certified by théhe owner or operator shall include the report a record of the
manufacturerThe manufacturanust have recommended a maxvinyl chloride content in the polyvinyl chloride resin. Method 107
imum shelf lifefor each cylinder so that the concentration does not 40 CFR part 61, Appendix B, incorporatedreference in s.
change greater than plus or minus 5% from the certified value. THig 484.04 (23), shall be used to determine vinyl chloride content
date of gas cylinder preparation, certified vinyl chloride €onin accordance with this paragraph.
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1. If batch stripping is used, one representative sample of G; is the grade of resin (e.g.; G5 andGy)
polyvinyl chloride resin shall be taken from each batciarh n is the total number of grades of resin produced during
gradeof resin immediately following the completion of teip-  the 24-hour period
ping operation and identified by resin type and grade and the date . . .
andtime the batch is completed. The corresponding quantity _ ©- Records of all data needed to furnish the information
materialprocessed in each stripper batch shall be recorded 4gguiredby subd. 5. shall be retained at the soarmemade avail
identified by resin type and grade and the date and time the ba&Hefor inspection by a department representwe minimum
is completed. of 3 years. The records shall contain:

2. If continuous Str|pp|ng is used, one representMple ) a. The Vinyl Cth!’ide C_Qﬂtent found in- a." the Samp|es required
of polyviny! chloride resin shall be taken for each grade of resif Subds. 1. and 2., identified by the resin type and grade and the
processedyhichever is more frequerthe sample shall be takentime and date of the sample, and
asthe resin flowut of the stripper and identified by resin type b. The corresponding quantity of polyvinyl chloride resin
andgrade and the date and time the sample was takemofiee processedby the stripper or strippers identified by the resin type
sponding quantity ofaterial processed by each stripper over trend grade and the time and date it represents.

time period represented by the sample during the 8-hour period(c) The owner or operator shall include in the repoecard
shall be recorded and identified Bsintype and grade and the of theemissions from each reactor opening for which an emission
dateand time it represents. limit is prescribed in s. NR 449.06 (1) (b). Emissions shall be
3. The quantity of material processed by the stripper biall determinedn accordance with s. NR 449.09 (6) (e), except that
determinecdbn a drysolids basis and by a method submitted to arehissiongor each reactor are to be determined. For a reactor that
approvedby the department. is also used as a strippére determination may be made immedi
4. At the prior request of the department, the owner or epegiely following the stripping operation.

tor shall provide duplicates of the samples required in subds._IHistory: Renum. from NR 154.19 (6) () and am. RegjisBaptember1986, No.
and?2 369, eff. 10-1-86; am. (3) (intro.) (a), (b) (intro.) and 5., Regjdbercemberl99s,
. No. 480, ef. 1-1-96 am. (3) (b) 6. intro., Registedanuary1997,No. 493, «ft

5. The report to the department by the owner or operator steatl-97.
includethe vinyl chloride content found in each sample required
by subds. 1. and 2., averaged separately for each type of resin, ovéMR 449.13 Recordkeeping. The owner or operator of
eachcalendar day and weighted according toghantity of each any source subject to this chapter shall retain the information
gradeof resin processed by the stripper or strippers that calendpecifiedin this section at the source and make it available for

day, according to the following equation: inspectionby a department representative for a minimum of 2
n years.
Z PgMg; (1) A record of the leaks detected by the vinyl chloride moni
A = izt _ PgiMg1 . PgoMg, + ... + Pg Mg, toring system, asequired by s. NR 449.07 (2) (h), including the
T~ O - Qn concentrationsof vinyl chloride measured, analyzed, and
recordedby the vinyl chloride detectothe location of each mea
where: surementand the date and approximate time of each measure
~ Aqjis the 24-hour average concentration of typeeSin ment.
in ppm (dry weight basis) (2) A record of the leaks detected during routinenitoring
Qr; is the total production of typg Tesin over the with the portable hydrocarbon detector and the action taken to
24—hour period in kilograms repairthe leaks, as required by s. NR 449.07 (2) (h).
T; is the type of resin (3) A record of emissions measured in accordavittes. NR
Mgi is the concentration of vinyl chloride in one sample 449.10. ) ) ) )
of grade Gi resin in parts per million (4) A daily operating record for each polyvinyl chloride reac
s ; i tor, including pressure and temperatures.
Pgiis the production of grade;@sinrepresented by the L )
sample in kilograms 36|;,|setﬁ9.r)1/'0—§‘ig%r.n' from NR 154.19 (§n) and am. RegisteBeptemberl986, No.
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